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INTRODUCTION
different degree of isolation (a more isolated system is expected to have a higher z); (4) the same taxon has different c values in different island groups as a reflection of their degree of isolation (a more isolated system is expected to have a smaller c).
MATERIALS AND METHODS
We selected two island groups, namely the Tyrrhenian and the Aegean islands (Figure 1 ), sharing the same environmental, ecological and basic socio-economic conditions (e.g., climate, vegetation setting, and history of anthropogenic disturbance), but differing in their average distance to the mainland and in their palaeogeographical history. Most of the Aegean islands (which are, on average, 80-90 km far from the mainland) are land-bridge islands, whereas most of the Tyrrhenian islands (which are, on average, 30 km far from the mainland) have never been connected to each other and/or to the mainland in the past. We collected presence data for five taxa (see Appendix 1) for which both island groups have been thoroughly investigated. Because not all islands were equally studied for all taxa, the number of islands we considered in the analyses varied for the different taxonomic groups. Values of native species richness reported in Appendix S1 in Supporting Information should be considered virtually complete (see, for example, Foufopoulos & Ives, 1999; Hausdorf & Hennig, 2005; Fattorini, 2007 , 2009 , 2011a . The relatively high number of islands considered for each taxon (from 18 to 65) allows us to exclude the possibility that estimates of c and z values are affected by the uncertainty in regression parameters estimated for small island groups (Sólymos & Lele, 2012) . Island area data were extracted from Arnold (2008) . For uninhabited islands not included in Arnold (2008), we referred to values reported in the papers used as source of species richness data.
Presence of islands with "no species" for a certain group in a certain archipelago in our datasets, does not imply that no species of that group occurs there, but only that the island has not been sampled for that group. In other words, zero values indicate lack of data, not zero species. We are not aware of islands for which "zero species" really indicates lack of species. For this reason, we did not include islands with no species in the analyses.
SARs were modelled using OLS regressions on the double logarithmic transformation (with decimal logarithms, log) of the power function. We checked regression results for violations of homoscedasticity by plotting residuals versus predicted values, and for normality by using normal quantile plots. We used analyses of covariance (ANCOVAs) to test for differences in c and z values. In the ANCOVAs, each pair of species-area data was a set of correlated x (area) -y (richness) values relative to the compared taxa; means were compared for species richness, while area was the covariate. Calculations were done using the software PAST 3.0 (Hammer et al., 2001) .
Because c values change according to the unit used to measure island surface, we always express areas in km 2 , which makes values comparable across islands and taxa. This means that c values express the number of species per 1 km 2 .
Although any unit of measurement might be used in SARs, using km 2 is a rather standard practice, and is a reasonable choice in consideration of the area of the islands used in this study (0.00002 to 8261 km 2 , mean ± SE: 131.2083 ± 53.330, n = 174), and the dimension of habitat requirements of the studied taxa (much bigger than 1 m 2 , as an example).
Changing units of measurement does not change regression slopes, but only rescales the x-axis. Therefore, c values can be easily recalculated for any unit area by using parameters of the fitted SAR. For example, if the fitted parameters of the SAR were obtained using km 2 , c is the number of species expected for 1 km 2 ; to obtain the number of species per hectare, it is sufficient to solve the equation for A = 0.01. To explore how different unit areas affect ranking of c values, we performed a sensitivity analysis by calculating c at 0.001, 0.01, 0.1, 1, 10, 100, and 1000 km 2 . We obtained substantially stable results, with few cases of different ranking (Table 1) . Thus, we concentrate our dicussion only on c values calculated for 1 km 2 . Also, as explained by White & Gould (1965) and Gould (1979) , c values originally expressed using different systems of measurements (e.g. km 2 versus square miles) can be converted by using an appropriate conversion factor depending on the units chosen. All other studies that analysed c values cited in this paper used km 2 as unit of measurement.
RESULTS
Overall, regressions for the power function model of SARs explained 54 to 90% of variance ( Figure 2 ). The best fitting curve was that of the Aegean isopods, while the worst fitting one was that of the Aegean tenebrionids. The residuals do not suggest any pattern, except in the case of Aegean land snails, where they seem to indicate that z increases with scale.
Same taxa, different island systems
The same taxonomic groups had homogeneous z values in the two island systems, with the exception of reptiles, that showed a z value significantly higher in the Aegean islands (Table 2) . By contrast, we found significant differences in c values between the two island groups for land snails, centipedes and tenebrionids, but not for isopods and reptiles (Table 2) .
Different taxa, same island system
In the Tyrrhenian islands, all taxonomic groups showed similar z values, with the exception of reptiles versus centipedes and reptiles versus tenebrionids (Table 3) . Conversely, we found significant differences in c values between: (1) tenebrionids and reptiles, (2) centipedes and reptiles, (3) land snails and reptiles, (4) isopods and reptiles, and (5) land snails and centipedes. Marginally significant differences were also found between land snails and tenebrionids, centipedes and tenebrionids, and centipedes and isopods (Table 3 ). In the Aegean islands, we found significant differences in the z values between reptiles and land snails, and between reptiles and isopods. All other taxonomic groups had similar z values (Table 3) . c values resulted significantly different in all comparisons except those between centipedes and tenebrionids and between isopods and land snails (Table 3) .
DISCUSSION
Interactions among factors (taxa, area, and ecological conditions in different areas) that may vary from one area to another may complicate the interpretation of SARs. Bunnefeld & Phillimore (2012) proposed to use mixed effect models to investigate the effects of archipelago, taxon and island type on the variation in species richness. This is a promising approach for controlling sources of variation and hence to identify general trends across different archipelagos and taxa in island biogeographical studies. Our aim, however, was not to disentangle interactions of multiple factors that influence SARs, but to provide interpretation of the biological meaning of the two parameters that define the power function model of the SAR which, after decades of research, still remains elusive.
In all the SARs we analyzed, z values fell within the typical range (0.20 -0.40) as observed in true isolated archipelagos/islands (Connor & McCoy, 1979; Rosenzweig, 1995; Whittaker & Fernández-Palacios, 2007; Triantis et al., 2012; Matthews et al., 2015) . Consistent with previous studies (Connor & McCoy, 1979; Triantis et al., 2012; Matthews et al., 2015) , most of our SARs did not show significant variations in z values. We detected significant differences in z values only in a few cases for SARs regarding different groups within the same area and no significant differences when comparing SARs of the same taxon between different areas, except for the vertebrate group (reptiles).
In general, isolation is known as a major factor affecting z values (cf. Rosenzweig, 1995) . Although the two study systems considered in this paper have a different degree of isolation, this discrepancy is not so large to produce differences in the z values as strong as those observed among oceanic archipelagos. The difference between the slopes of reptiles (the only vertebrate taxon included in this analysis) and those of land snails, isopods and centipedes, may suggest that factors regulating SARs in these groups are different and/or operate in different ways. The reptiles represent the largest predators among the groups we took into account, and their lowest slope in the Tyrrhenian islands contrasts with the hypothesis that slope should increase with trophic rank (Holt et al., 1999; Holt, 2010) . Conversely, the slope of reptiles' SAR in the Aegean islands was similar to, or even significantly higher than, that recorded for other taxa. This may suggest that reptiles have colonized the two island systems with different mechanisms. The Aegean islands are inhabited by a relict fauna that has mostly arrived through no longer existing land-bridges, and which is now under relaxation (Foufopoulos & Ives, 1999; Lymberakis & Poulakakis, 2010) . By contrast, in the Tyrrhenian islands the current reptile fauna seems to follow equilibrium models although land-bridge colonization has had some importance (Fattorini, 2009 (Fattorini, , 2010a , and is profoundly altered by recent introductions (Ficetola & Padoa-Schioppa, 2009 ).
In all the cases where slopes were significantly different among taxa, the c values were also significantly different, which makes it difficult to identify the biogeographical processes responsible for variation in z values.
Our study supports Gould's prediction (1979) , that the general homogeneity of slopes not only eases the investigation of variations in the c parameter, but also emphasizes how the intercept could be a very distinctive property of different SARs. In fact, comparisons between different archipelagos indicate that the Tyrrhenian islands host more species of land snails, tenebrionids and centipedes per unit area than the Aegean islands, but approximately the same number of isopod and reptile species. Three, not mutually exclusive hypotheses can be formulated to explain this pattern: (1) a higher extinction rate on the Aegean Islands; (2) a higher colonization rate on the Tyrrhenian islands; and (3) similar colonization rates, but a higher success of establishment on the Tyrrhenian islands.
As regards the tenebrionids, all these hypotheses can be supported by the high number of endemic species existing in the Aegean islands. Tenebrionid colonization of the Aegean islands mainly occurred via Pleistocene land-bridges (Hausdorf & Hennig, 2005; Fattorini, 2007; Papadopoulou et al., 2009) . After the Last Glacial Maximum, tenebrionid populations on different islands remained substantially isolated from one another, and from the mainland. This led to faunal relaxation and to the evolution of neo-endemic taxa (Hausdorf & Hennig, 2005; Fattorini, 2007; Papadopoulou et al., 2009 ). More than 32% of the tenebrionid currently inhabiting the Aegean islands are endemic, whereas the percentage of endemic tenebrionids on the Tyrrhenian islands is less than 20% (Fattorini, 2006b and unpublished data), which indicates that the latter were subject to a more recent colonization. Compared to the Aegean Islands, Tyrrhenian islands are, in general, closer to the mainland coast, which suggests a major role for over-sea dispersal as a route for their colonization. Most of them can be considered at equilibrium, and their populations are probably enriched by regular species arrivals (rescue effect) (Fattorini, 2009 (Fattorini, , 2011a . The same reasoning applies also to centipedes and land snails.
In general, it has been observed that c values tend to decrease progressively from inland to continental shelf to ocean islands (Triantis et al., 2012) , i.e. in relation to system isolation. Our results for tenebrionids, centipedes and reptiles support this conclusion, with higher c values in the less isolated (Tyrrhenian) islands.
Our analyses indicate that SAR intercepts are also influenced by organisms' ecology. In the Tyrrhenian area, c values, i.e. the number of species per km 2 , increased in the order reptiles < centipedes < tenebrionids ≈ isopods ≈ land snails. In the Aegean area, we found the same pattern with number of species per km 2 increasing in the order reptiles < centipedes ≈ tenebrionids < isopods ≈ land snails. These consistent results suggest that c values, which area measure of species density, reflect the population abundances of the respective taxa.
Reptiles are the largest animals considered in our study, and it is reasonable to assume that the same area can sustain a lower number of species than that of the other groups (Brown, 1995) . A survey conducted in an Italian coastal site using pitfall traps revealed that, among the investigated arthropods, isopods were the most abundant group, followed by tenebrionids and centipedes (Pitzalis et al., 2005; Trucchi et al., 2009; Fattorini, 2010b) . A study conducted in Greece confirmed these results, finding that abundance of soil arthropods decreased in the order isopods > tenebrionids > centipedes (Gkisakis et al., 2014) . Although, to the best of our knowledge, there is no research comparing the abundance of arthropods with that of land snails, the latter are known to be extremely abundant (Cameron et al., 2003) .
Thus, it appears that c values may reflect the abundances of taxa, being therefore indicative of the realized carrying capacity of the populations of all species of a given group in a given area per unit area, as hypothesized by Triantis et al. (2012) . Thus, the groups that are more abundant are those for which the carrying capacity per unit area is higher. Under the assumption of random distribution of individuals and species, we expect that a unit area that hosts larger populations (i.e that samples more individuals from the whole community) tends to host also more species, leading to the relation between c values and species abundance.
Because of the non-linearity of the power function, the number of species per unit area does not vary linearly, i.e. the ratio species number/area is not constant. For this reason, to compare species richness of areas of different size, Ovadia (2003) and Brummitt & Nic Lughadha (2003) proposed the use of the c parameter of the power function as a measure of species richness standardized by area. A relevant problem with this method is, however, that neither the c value nor the z value represent the magnitude of species diversity, because both parameters are responsible for the regression. Thus, some authors (e.g., Veech, 2000; Ulrich & Buszko, 2005; Fattorini, 2006b) propose to use regression residuals to compare the species densities of different area sizes. Likewise, Hobohm's (2003) α index, defined as α = log S − (z log A + log c), is, for a given area, exactly its residual from the linearized power function regression line. Because the number of species per unit area expressed by c varies according area size, c values cannot be used to compare different areas, but they can be legitimately used to compare different systems, provided comparisons are done by using always the same unit of measurement.
CONCLUSIONS AND FUTURE CHALLENGES
In this study we aimed at exploring if c values can provide ecological information complementary to that provided by z values. Indeed, we got more insights from SAR intercepts than from slopes, not only because intercepts had higher variability, but also because they showed interesting relationships with important ecological characteristics of the target taxa. To the best of our knowledge, no effort has been previously spent to compare the SARs of different taxa within the same area, under the 'old' claim that only few areas have been sampled for multiple taxa (Gould, 1979) . A few studies have compared the slope of the SARs for the same taxonomic group in different archipelagos, but all of them were based on very small sample sizes. Moreover, they mixed islands with very different geological histories and contemporary ecology, and/or compared completely unrelated archipelagos (see, for example, . Thus, our study represents the first detailed analysis comparing SARs for different taxa in the same island groups, and that simultaneously tested if a given taxon has different SARs in different island groups.
Our approach can be replicated in other archipelagos benefiting, for example, from the availability of a large number of datasets for Macaronesia. A larger comparative framework could represent a unique opportunity to understand the ecoevolutionary forces regulating the variation of z and c values across different taxa and archipelagos (see e.g Aranda et al., 2013; Patiño et al., 2014) . Moreover, the unique data on the abundance of several arthropod groups now available for the Azores (Borges et al., 2005 (Borges et al., , 2008 Ribeiro et al., 2005) could be an extremely valuable resource for testing how population abundances affect z and c values of SARs modelled for different taxa within the same archipelago.
Our findings demonstrate that, despite the wide breadth of literature focusing on the SAR in island systems, rigorous analyses based on robust datasets can still provide new interesting insights. We do not mean our results to be conclusive or groundbreaking, but we do hope that they could keep the debate on these points open. 
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